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(57) Abstract 

An organic EL element comprising an anode, a cathode, and one or more organic compound layers sandwiched therebetween, 
wherein at least one of the organic compound layers comprises an organic compound represented by chemical formula (1), specifically any 
of the chemical formulae (2), (3), (4) and (5). By incorporating desired substituents as Ri to R4, the compound can be made to have one or 
more of a hole-transporting function, luminescent function, and electron-transporting function. Since the molecule is apt to be nonplanner 
because of its structure, the compound is less apt to crystallize and has a high glass transition temperature. Therefore, when used in an 
organic EL element, the compound contributes to an improvement in element life. 
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<to(c N fffcixfclR^fcJu *«tcffJn«flE©iS^lfiH (0!Ix.«2. 2V) 
jeft^tfttB^nfco ^fex 6 V©ig«E«EE£8iAnLfe£:CL3s lUOOcd 
/m 2 ©)^JgT\ {b« (6) fc^^b£-&£jgBLfcitfe$8#; (^MSh'-^7 
: 5 4 5 nm) tfinbtitzo £tzs m 4 izmt £ o *?Ctt'l&r51«*S 

tztzz, *$mw i ©*^tt3 o o c d/m 2 (Dm^mmx\ sooonspsggg 

©W^^MT^^C^tftfrofeo iifcs ^WhbTli3. 5 lm/ 

fe> Yb^it (6) C^tfb^cl TOfcofcJlftetfSE^cfcfciu 0>J;t&\ ^© 
(itWJ 1 ) 

ti&m&l 8 0 0 AO I TO*sff^^tLTV>S^7^«IK±{3, TtaYb^ (8) 




— NPD 



ItUA 1 q 3 £ 6 0 0 AGDJP^T-Bi&U BtffifcUTL i F 5At, Al 1 
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BfeUfco fc:fc\ ^*0#©K^{±6 x 1 0- 7 T o r rtbfeo 
iO«t 9 1: btM t I Towers, £JSffi«Kv 

6 VOiS^tSJE^WADL'T *>^I 5 0 c d/m 2 *iJ^CDA 1 qaCgBbfeifeM 
0 c d/m 2 <Dmffi,mW)X*3 0 0 0^«£D*«i^feofc 0 

[HWJ 2 - 1 ] 

±g3*«HK»2k:«SlMfi«2-ltc^^T»iflS'rS- HWJ 2 - 1 T* 

f±> fb^5$ (5) •c^ns*^ *-u>mmi*>£^-c&cDfc¥&. 

(9) 



lw^-r«t^{3g^SR.-R4i:bT^7ai-;i/T^ ;S (NPh»-) £#Abfc 
(^^J 2 - 1 ) 

±mb¥& (9) ©<b^©^fifc£ffifc^T&©fc3*Rf&5t (10) cctfco 
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OH 



AICI3 



CH3NO2, o°c 
( a ) 71% 



(b) 



Br 2 , Fe 
CCI4, r.t., 2h 
62% 




f/ ^ x y=\ HN0 3 , cone. H 2 S0 4 
'«Jr~V # CH 2 CI 2 , 0°C, 2h 

48% 




THF, EtOH 
65% 



Br NH 2 
// C Phi, Pd cats t-BuONa 



H N Br o-xytene, 120°C, overnight 

(f) 73 % 

(a) Pd cat2; (t-Bu) 3 P/Pd 2 (dba) 3 =8 



PhoN 



Br NPh 2 
// \\ /=< 1) BuLi, -78°C 

2) CuBr 2 
35% 





NPh 2 



(10) 



Ph 2 N NPh 2 
(9) 



(i) K7x^ : <fb^5$ (a) 7> <b 2 , 2' -^70^-5, 5' -S^h 
Dt7x-^:ibfS (e) ^-e©^ 

T.K.Drugherty,K.S.Y.Lau,J.0rg.Chem.,48,5273(1983)(c:gg^^nfe^^(c^o 
Ts (a) T^tK7i-;i/^^-h«iRi:U 

-» 4, 4' -y(t-7f;i/)K7xz;i/:ft^(b) 

2,2' -V7v^-4 , 4 ' -^(t - 7fMt7xzjb : fc^it (c) 
-* 2 , 2 ' - V7u=z\L 7 x.^;b : <b3*3C ( d ) 

2,2' - v^D^B- 5, 5' h o^7x-jl/ : ft^iC ( e ) £i^f&L 

fco 

(ii)5, 5' -v7U-2, 2' - v7d ^ tr 7 x - jv : 5,5' -diamino-2,2 

28 



BNSDOCID. <WO 0O27946A1 I > 



WO 00/27946 



PCT/JP99/06290 



'-dibromobiphenyl : <b^5£ (f ) 

100ml©3n777DC, ±13 (i) X-mtzfo^ft (e) ©4b£rt)£ 2 . 
0 1 g ( 5 . Ommo 1) A*U THF (rh7b^77» 23mli:Et 
OH (x*^-;i/) 18mimT«itl/fe^ tt*fi£ 3 0 m 1 £JD*.fc. F 
e 4. 47g (80mmol) £ 2 E]£##T AfU HjOM^ feSgfiJR 

— (HPLC) -C£fiM&£fltKU ^i«A-pfc3OOml03z^t 
-*-£KJ63R©i6tt*&^£o PhH (^>-tr>) 2 0 0 m 1 tfJifim bTH*4 
£Sfc»m^fcf£x 7JOf £SiJ<E>#*i£P-- Mc&U PhH 2 0 0ml> 2 NON a 
OH 2 0 OmieDittttHU fb^iS (f ) ^£nS£fiS4fc**r«Jlfc:|£i& 
£-&fco zk&> Brine (7'^4>) MlMgSO.ta^ilfco. S 

&g*^ EtoH^iu zftiisTM^mm*. mbfttcifc&mm&F 

AB-MS, 1 ENMRX* m-CD&M tmmvtzo i&mtel . 10g (3. 2 mm 
o 1) , iW6 5%T*£o fed HP L C : G^BtF^ (retention time) 3. 3 2 
min, FAB-MS : m/z 3 4 2 (M+2) s 1 H NM R (CDCh, T 
MS) (5=7.37(dd,2H,J=8.2,2.8HzK 6.58(dd,2H, J=8.2,2.8HzK 6.56(S,2HK 3. 
72<br.s,4Hk Bkj& (m.p.) 1 2 7°C~ 1 3 0"C o 

(iii)2, 2' 5' -S? (^7i-iP7^) ^7x^:2, 

2'-dibromo-5,5'-di(diphenyl£unino)biphenyl : -fb^^; (g) 

3 0m 1(0 3 P7-7*=iC»&nfc±iB'fb^3£ (f ) eHb£r^£ 1. 7 0 g 

(5.0 mm olK t-BuONa£2. 7 lg (28 mm o 1 ) Aft> 
SaMbNzSglbfco PhlfclOml (90mmol) o (o-x 
ylene) 1 m 1 LT»# b 5 0 °C£ bfco Pdili (a) 2. 0ml (1. 

9 ^mo 1) ^fiAbt 1 1 O'CCb-Wibfeo SfesK Na 1 2iJSfc>ft5 6 
SCDB^^Iiltttfeo fifc^bfcgL HPLCT?^fi64»*«tBU tK^CH 
C l 3 CDA-^fe3 0 0mlO3-*;^-*-t£MO^^ai>^« 1 N<DH 
C l*8mliQit-TKt4fc:bCHC 1 .-efttBl/t*^ Brined bM g S 0 4 t 
J;Dft*bfc. i^EIibtPhl^D^fe (9 0°C/2 8m 

mHg) o l^MMCHC lst^U -te^-l' h«f^ttCHC 1 3 
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C 1, : ^*V>= 1:3) f^iU »fcftfc|gft&J*£i£*3"«\ 1 H NMRs 
FAB-MST*— OJBSilfitBUfeo iR*tt2. 30g (3. 6mmol)> 
72%T$>ofco HPLC : retention time 2 3. 8miru FAB-M 

5 : m/z 646 (M + +2) N 1 HNMR (CDCLa, TMS) <5=7.41(d,2 
H,J=8.7Hzh 7.29(m,2HK 7.25(m.3H),7.22(m,3Hh 7.11-7.17(m,5HK 7.05-7.1 
0(m,5H) s 7.01-7.04(m,2HK 7. 00(d,2H, J=2.8Hz)> 6.88(dd,2H, J=8.7,2.8HzK M 

6 (m.p.) 2 1 7°C- 2 3 0°C o 

(iv)2, 7, 10, 15-rh7^X (^7x"jb7 ~ J ) ^h^-o-^i 
— P> : 2,7,10,15-tetrakis(diphenylamino)tetra-o-phenylene : <h^^ ( 5) 

±IB(iii)^-r-T-f#feib^ (g) tc^-r-fb^t. i*CuB r 2 £m£2jn$t 
S£*SfeU hu#2. 30g (3. 6mmol) ^50mlcD4P^v^zitCs 
4. 02g (18mmol) S^>^;^f{:?nfnAnfco £©y>^;i/£ 
f t ^'J ^ ^) (tt 7 7 7 3 1:^ D f^tt fet^ XM^UNzIiUfeo dryT 
HF 3mli:hM>6mlsaAU jiff U-7 S'Ctl/fc^ n-BuL 
iCD^*V>mm5 . 6ml (lOmmol) ^Alfeo 0°C2;T-±W\ U f- 
*fb&$fMT<*-B--t\ MX?- 7 8°C{CL2NfP^gUfeo '7>^^f&0gUT 
CuBr 2 ^iDi-tti«4^tfeo 1NCDHC 1S3 0ml?IAbt7x 
>^U C H C 1 3 (200ml) T?ttlWLt\ ^f>l:lNOHCl 3 0 Omlf 
tt^UCuBrtSaD^fe. zK^fe. Brined LM g S O 4 lz £ D Ufco & 

Sofei^CHChtjgiPU -fe^-r hCPM^tTCHCl 3 
£®£cLfco CCD-fe^-f h^^T'> l J*W7A^OTh^7'f - (CH 
C 1 3 : -sdr-9->= 1:1) "C^iU »©Aofe*05^^t;GPC 

mmtw h^7^-) -e^jsiufco »&ftfc«g* -e\ hplc, 

FAB-MST"^-(D^^i:litl?>bfeo iRftttO. 1 6 8 gs »35%t^o 
fco HPLC: retention time 1 2 0 m i ru FAB-MS: m/z 972 
(m + ) Tfeofeo £e>C> 'HNMR (CDC 1 3, TMS) lz X Sffl9^jS*ti^ 
E15(3^-TMt)T-$)S ( 5 0 0MHz) „ ,3 CNMR ( 5 0 0MHz) (3 

30 

BNSDOCID: <WO 002794SA1 I > 



WO 00/27946 



PCT/JP99/06290 



£ s »jj£*g* ttia 6 c 5* a a -c » a o 

ttjft (m.p.) 122 8 3°C~2 8 7°CT-fcofc 0 £ £ Z\(DmWt^(DiS^ 7. 
(Alq 3 ) ©^^^!S^raj^Tg^miS©#^^^^^-?:$) tK dtf>W$Hb 

(^fW2- 1) 

■^nx^^^^^mm 1 o &;jh^ mmmmi 2 ±izmjimmm 22 1 ut±ib 

-fb^ (9) <Dik£xW£ 6 0 0 AcDmZlZf&mLtzo -€-CD±Jl{3(i. i^fe^^ 

#4-e&sr;i/5. *y u y—)imi& ( A l q 3) ^ffl^t^^Ji 2 4 £ 6 o oaoi 

^«bfeo C0M2 4©±i:l±s ^Itil8 5Mtfe^ 

1 8 tis 5 A(DJP£©L i 2 OJi£:1600 A<DJ¥£©A 1 Jf £ <£>«Jf Jiiiti: U 

(ib^J2- 1) 

iiiT, ±tmMM2- HzMi-^ttmm2 - UZ-D^XMWTZo tmm2- 
lT-fcL ^0<J2 - 1 Ds lE^LfDri^S 2 2 i: UTTSSfl:^ (11) 




••■(11) 
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t^nshU7izji/i;7^> (tpd) £ffli^£o m<D$km±nt&M2 - 1 

I TOtt-£CD#7*S*£l 0±CTPD2)IE?Lifo5£Ji2 2£6 0 
OA, Alq 3 ^M12 4i:bt 6 0 0AfillU 5 A Off £ CD L i 2 OJf £: 1 

6 o o Acorns (da lmzz-omtzmmisZ&mnm 1 8 4±£Bf£ 
(jt**sao 

mmm2 - 1 cotiELim mmmmi 2 t&mmmi 8 iicDP^Mm 

RZmnvtitzz, W1mm±3vfrt>%,ftm2 4 t:iAlq 3 tfi-5<ifeM 

bfrU 17{:/Tti^(:> S^Jg-^^^O^^o^THWJ2 - 1 
£J±igt#iJ2 - 1 iz-D^XM^fctzz^ H»J 2 - 1 ©fH^<D£fcfc, I^S(D 
^£V^^T'#m^cHV^^^^^/T^bT^^So 2 - 1 CD^T"(±. 

$gft«4. 5cd/A^ f?^3 0 0 cd/m ! T'Ii^nfeo ^tiizMVitm 
#12 - 1 co^^T-fis 5i»3 0 0 c d/m 2 Mt5fe»©W2. 5cd/ 

A»ofc» mmm2(Dm^m^i^ 3 0 0 c a/m z wm^x 1 0 0 

OBtP^MoT^feCDl^U £bi»2- lOlfll 3 0 0 cd/m ! »ft 

-es 0 omrsmgtx-fritzo ctif,®^^?,, wj2-i©<toniiii 

inmm 2 - 2 ] 
(mwf&0y2-2) 

^»J2 - 2tz&^x&s ±m&mm2- icD£oiz\sxmt>nfe<t¥i& o> 

T*&£o IPfc N IEft*fo8l/lfcfc*±H3flj^5$; (9) 6 0 0 AcDjp£©IE?L 

*»Ji±tx MtltAlqaSfflK dft*6 0 OACJPSfcfifcKU 
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^©^tiS 1 8 0 0 A<DJ?££ff£EEbfco 
(Jt««2-2) 

±ffi£J6M2-2i:Jt«-rSfc«K IE?Lfmij^Jg UT±H3 / fb^5t; (8) 
nio-NPD4)8K ffel±±SB^fiJc^J2 - 2 i:HD2fefre#*|E LfH^FSflsfig 

r 

±im^mm 2-2 stfit&w 2-2 am^zm u^-cbui l£ 

Pi#i:4> A 1 qalCjgHUfc^fetf)^ ( 5 3 0 nm) #SIfg£ft£o LfrU « 

ytmrnzs ttmm2- 2<Dm?&2 . 5 cd/A£SB£&;frofc©fc:*ru 

Wf&m 2 - 2 CDfU^fci 4 . 5cd/A£:iS<U ^UltetfiJ 2 - 2 fc« 3<fb^£iE 
[flfliflj 3 - 1 ] 

ttTx ±mmmmm 3 tz^sniKs^j 3 - 1 to^tKwts. 3 -1 
^^nfctUfb^iibt^ofbf^ (12) 



(^»J3- 1) 

±IBflS*St (12) t3D^b^CD^^^to^T^(Z)^^SJiS^; (13) (3^ 
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S?\ fij&5£ (13) ©±^{c^f «fc-5&;£i£fcj;oT, fijteS; (13) * 
(A) T*^T^ b^T K ;&%ft-DZt:v>r h>*ftmLtco Z<DXtu>rh> 
(A) 0. 3 Ommo 1 £ N 5B*!I ( 4 . Ommol) 0zkI{b7;i/5-^A'Jf 
«>A (L i AIH4) let, i*rh7hFD77> (THF) ^T, £& x 2 0 
#©JI#£ff^x SJfcSC (13) (B) t^W©2Ift7;i/n-j^4i 

(AcOH) 4>t'M©^^>^iW>^ (MeS0 3 H) 4 0 °CT 4 5 

^AD^Ufco CLftfc«fc & gttfct-Sfb^jS; (12) (w^f^b^*9 6%(Dl&m 

•emzat&T-gtzo fc#5£ (12) ©fb^ofcsgfc^ isV*>f)v<D* 

^7»figTgtt, 1 5 2°Cffe^ i^li, 3 1 3°C~3 1 4°Cfc*-r>#:# x 
1 8 6°C~1 8 7°CT— flS»W\ 3i4H£^Lfco &4b\ ttllfc 

(f^tf^J 3 - 1 ) 

±8B-^fiJc^J3 - l<E>«fc-5fcLTf# £ftfc<b^5S (12) £^-f<fb-£$!J£ffl^T 
fft£LfcW«EL3TPfcJ:, Ell (c) H^tmm-V^^o HfcH2ft#flSbT»i 
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T±fe*fb^5S (12) (Dfc&WiZH^s Z.tl% 6 0 0 A(DB£lzmm^tzo *<D 
16 0 0 k(DW^(DA imt%ZCDMXBi&^tzo 

mzntz^E Lm^nmnnm i 2 £R§i®h ^iti 1 8 *mmt ut 

VOIfi&tttiEEpanfr^ Ib^iS (12) ©{b^C^o'<W^^^6 
(MSI^:4 9 0 nm) &%$m 6 . 2 lm/W 

( 3 c d/A) fr\ mm 3 0 0 c d/m 2 T-3ifi&T* ^^^tt 3 0 0 c d/ 
m 2 *U»35W£4 0 0 0B3fS£s #^©S^fH^#f#£ftfco 
[fi»'J3-2] 

WT> ±IB^Jiff^J3lC^S^WJ3-2l3OVNTHft0J-ri>o *fl«J3- : 2 
T'tts -fb^5£ (3) T'^^tlS 2 1 7 2 ilg^&M uti 

^^nfefWb^tittt*©^ (14) 




•••(14) 
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(&f&m 3 - 2 ) 

±ga<b^5£ (14) ©<b^©£fift£££o^T&©to^SJfo^ (15) 




(14) fc^-r-fb^feJu ±jffi©SJi&5C (13) (A) T-^-r*^ 

«3*ffl^x zti&Rfoa (13) ©*©i:lqI««c^?S-CS*S^*2«frT;i/3 — 
;i/ (B) tCffl^fS^«3 (KJfca* (15) ) CD (D) £f#3„ 

i©S*S5S; (15) (D) "C^fta 2*#:7 , ;i/3— ;i/0. 6mm 

olM (AcOH) #T-'J>M©*ifi3H|CD**y — ^ (Me OH) 6 

o°c~7 o°ct* misjnaft-rso cntcj; d i ft £: f s-fb^jS (14) t^-r j: 

T-> #^**k#SJKT git 1 5 4°CT-afe 19 x £feIlu£Uis 1 9 9°C~2 0 4°C2f 

ofco ±i2fb^ (1 2) £n&o> mmm3-2<Dit^m a 4) t±, ±131 

9 9°C~2 0 4°C-eiSkltfc^©*gS{bl±&3&»ofeo 
(Jfc^fWfll 3 - 2 ) 

±E^fifc«3 - 2©<t9 JcLTfi^nfe^b^ (14) C^f-fb^S/S^T 

^bfe**EL*^tts hi (c) tzmTmmT~$>*>, ±tmmm 3 - 1 1 m 
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Jfi: bT±iBlb^5£ (14) eDfc^&& 6 0 0 A©JS£CJEftflSlbfco *©±Jffc: 
fcfcs Alqsfrfc&Sm^fft&Jf £ 6 0 0 A©flE<*fcJ*BIUfc. «^l&i£JB©±t;: 
(is ilill 8 i:bt> 5 k<DW^(Dh iF 2 Ii: 1 6 0 0 A©J5£ <D A 1 JB £: 

E»fr£>{b^:£ (14) ic^-r*b^«&£jeHbfc*&fe&3te (^^^fitr-^4 

9 0nm) A»StB*nfco £fc> M^6. 0 lm/W^ iS3 0 0 cd/ 
m^aUiVeSfco 3fc^#ifrtt3 0 0 c d/m 2 »ttt^^6 0 0 0B# 

C^WJ3-3] 

$:|IWJ3-3T-tts ±E*J*0i3-2T!»s>ftfcfc*5S; (14) £7jsf<b£r 
±13fH«J3 - 2 fcPttfcs El (c) tS*n«i«©*«EL 

^ d4) ®s«fb^i^6 o oaoi^c^iu jEnmmm&mcDftytm 




(l^Tcfco^^-^it^T^-^m^^^ffl^TS^fill^^ 6 0 0 AtDBi&Z 
gfclbfe*, £*x « : ?*ft33SJi±K:t±s ^liitbt, 5 Acd/P^cdl iF 2 fi: 
1 6 0 0 A<£>JS£<£>A imt&ZCDMXWtl&lstzo 

ofeo £fcs M$3cd/A^ 0% 3 0 0 c d/m 2 T:^lfi5cT- § fco 
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^ft30 0 c d/m ! »in'5 0 0 mmX'& r> tzo U±(DZ IE Jim 

mmm 1 > ms&m 3 - 1 rv 3 - 2 ©tein§© £*:#>) 

fig 3 - 1 &t>*|f|»iJ3 - 2 Tffr?S Lfc&^flfcjfc 3 - 2 i±»ij 1 (CTffr&b*: 



^2 





un 












(nm) 


( 1 m/W) 


(hr) 


HI 


Ib^ft ( 6 ) 


5 4 5 


3. 5 


5 0 0 0 


H3-1 


Ib^ft (12) 


4 9 0 


6. 2 


4 0 0 0 


13- 2 


(14) 


4 9 0 


6. 0 


6 0 0 0 


it 1 


a-NPD 


5 3 0 


5. 0 


3 0 0 0 



mmm 1 (ii)s ms^o 3-1 (h 3 - 1 ) Rummm 3-2 (n 3 - 2 ) 

*n?ftit¥l& ( 6 K (12)M(14) T!^3;h,3*r«Kb^&4iE 
mXZtLT^Zo Ztztmm IE?L$ij£;i(3a-NPDs ^ftJfdA 

?mmmizm^<btitcA iq 3 t-i^<, <t&a (6) . (12) av (u) © 

lis Jtttfcl 1 £ t)&oTtt^S#, HM^J3- 1SI>'HWJ3- 2(3 43 (is 
^£iSV>£MW#<=>ftT^£o fS^M^Mfi^te, itWJlT-3 0 

5 0 0 0^ 4 0 0 0» 6 0 0 0B#P H lOfI^f#enT*5t)s flJ3S<fro£ 
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[fOfctfl 3 - 4 ] 

^nmm3-4x^ ±t^mm3- lrm^titz^^, (12) ^-r^iir 

7) 




••■(17) 



CH 3 

Qd 



Y>*mUtco itEtlfli; ±&(DM50'k W*«*W«3- 
- 1 h|5l^izii0^«1l 1 2 t UTfffl^ns I T OJl^toMtcSUS^iaT^ 

(12) \Z7fs^\^<m^%-f A 0 0 AftsJoU ^©±^^5*; ( 1 2) <D<b 
^i:±IB<b^^ (1 7) IZTrs-fici-p V ?>£(Dttm&l 0 0:1 (ttfcJfc) 

fcfc, ^$f!lj£Jf t bTA 1 q 3 £ 6 0 0 A<DJP£t::/»b£o *^«(lj£Jf <E>±^ 
«\ PiUt bT 5 A0Dff£©L i Fit 1 6 0 0 A©JP£© A 1 jl t £ dOJUT* 

tz%Lft-X:&-?tzo %mhm±, 10cd/AT\ #ijx.fcfs HSfctf'J 3 - 1 T'fMb 
felT? (f^fife^iJ 3—1 ) t3&^-£#)¥**3 c d/AT"&o££ttlt$&bT*K 
^^tbT©^«** ^ Sb<B^tS^nTV^SCIi:* J t)^?.o ^fes 3 0 0 cd 

mtfom 3 - 5 ] 

*2S«60I 3 - 5 T-fcJu ±IB^fifc« 3 - 1 T!* e>nfefls¥5S; (12) fc^mb 
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2 1 Lxmrnztiz i t om^^^Bm^mm^ nx^ zmwrnz (x^z&ffi.) 
lozm^tco itv ccds^io±^. {b*^; (12) izTjk-rfc&MZft? 

5 0 0 AfMbTi! imftm3 0 Ml/f;o d©^ 1 gftJI 3 0 ©±(ctt, $ 
>^^hbTTHB<b^^; (18) 



tc^-ffbi^ (DCMl) £Ji^Ttg2#g}fcJi3 4420 OAMlfeo 

i2^i3 4£D±(3(i, s^a i q3%m^xm?mmm3 6 43 0 oaojp 
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